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(57)Abstract: 

PROBLEM TO BE SOLVED: To precisely detect an 
injection pressure by a method wherein a pressure 
detector is allowed not to receive all influences from 
rotation of a ball thread shaft, an elongation of a bolt or 
the like. 

SOLUTION: For the injection unit of the injection 
molder, since when a ball threaded shaft 29 is rotated 
by a servo motor 30, the ball threaded shaft 29 is 
advancingly transferred to a ball nut 26 to push a screw 
retention member 6 via a load cell 1 7, a screw 9 
advances to inject a molten resin in a heating cylinder 
2. Though the load cell 1 7 is compressed between the 
screw retention member 6 and a pusher plate 7 to 
detect an injection pressure in this case, since a tie rod 
3 prevents entirely rotation of the pusher plate 7 to 
prevent a rotary force of the bail threaded shaft 29 
from being transmitted to the load cell 17, a precision is 
detection of the pressure is improved. 
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* NOTICES * 

JPO and NClPi are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



CCIaim(s)] 

[Claim 1] To two or more tie rods which joined together and were prepared in one, the heating 
cylinder attachment component and fixed plate wrth which the heating cylinder was attached in 
the front face The screw attachment component which has a screw is supported by the front 
face free [ migration ] along with a tie rod A ball-thread shaft makes the medial-axis line in 
agreement with the medial-axis line of the above-mentioned screw in the ball nut fixed to the 
above-mentioned fixed plate, and is screwed on it In the injection equipment of the injection 
molding machine with which the servo motor which this ball-thread shaft is made to rotate a 
ball-thread shaft, and is made to move the above-mentioned screw attachment component to it 
together with a screw along with a tie rod was connected Injection equipment of the injection 
molding machine characterized by having attached the pusher plate in the rear face of the 
above-mentioned screw attachment component through the pressure sensor, and the front end 
section of the above-mentioned ball-thread shaft being supported by the bearing of this pusher 
plate free [ rotation ]. 

[Claim 2] A pusher plate is injection equipment of the injection molding machine according to 
claim 1 characterized by being supported free [ migration to a tie rod ], 

[Claim 3] A servo motor is injection equipment of the injection molding machine according to 
claim 1 or 2 characterized by what was supported by the auxiliary member attached to the 
pusher plate. 

[Claim 4] A servo motor is injection equipment of the injection molding machine according to 
claim 1 or 2 characterized by having been supported by the auxiliary member attached to the 
pusher plate, and connecting with the back end section of a balHthread shaft through coupling. 
[Claim 5] A servo motor is injection equipment of the injection molding machine according to 
claim 1 or 2 characterized by winding a timing belt around the follower pulley which was 
supported by the screw attachment component or the pusher plate, and was attached between 
the pusher plate and the ball nut at the ball-thread shaft, and the driving pulley of the above- 
mentioned servo motor almost, 

[Claim 6] The back end section of a ball-thread shaft is claim 1 characterized by being 
supported by the bearing of the auxiliary member attached to the pusher plate free [ rotation ] 
thru/or injection equipment of the injection molding machine of any one publication of four. 
[Claim 7] An auxiliary member is injection equipment of the injection molding machine according 
to claim 3 or 5 characterized by being combined with a pusher plate by the guide rod inserted in 
the boss of a fixed plate free [ migration ] at one. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. tn the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the injection equipment of the injection molding 
machine which injects the melting resin in a heating cylinder to the shaping cavity of metal mold 
by advancing a screw using the **** device in which rotation is changed into rectilinear motion. 

[0002] 

[Description of the Prior Art] What is shown in drawing 6 as injection equipment of the injection 
molding machine which advances a screw using a screw-thread device is known (the patent No. 
2754356 official report); If this is explained, the heating cylinder attachment component 52 and 
the fixed plate 53 with which the heating cylinder 51 was attached in the front face to two or 
more tie rods 54 which joined together and were prepared in one The screw attachment 
component 56 which has a screw 55 is supported free [ migration ] along with a tie rod 54 in a 
front face. In the ball nut 58 fixed to the fixed plate 53 through the load cell 57 of an annular 
configuration Screw the ball-thread shaft 59 on in the condition of having made the medial-axis 
line in agreement with the medial-axis line of a screw 55, and the front end section is supported 
free [ rotation ] to the bearing 60 of the screw attachment component 56. Moreover, a timing 
belt 64 is almost wound around the follower pulley 61 attached in the ball-thread shaft 59, and 
the driving pulley 63 of the servo motor 62 fixed to the screw attachment component 56. By 
rotating the ball-thread shaft 59 with a servo motor 62, a screw 55 is advanced on the left by 
drawinn 6 together with the screw attachment component 56, and the melting resin in a heating 
cylinder 51 is injected to the shaping cavity of metal mold (not shown). 

[0003] It is a motor, and is fixed to the screw attachment component 56, and a sign 66 rotates 

a screw 55 through a pulley 67, a timing belt 68, and a pulley 69. 

[0004] 

[Problem(s) to be Solved by the Invention] There are the following troubles in the injection 
equipment of the above-mentioned injection molding machine. 

(1) Since it is the structure where the bolt 65 which has attached the load cell 57 in the fixed 
plate 53 receives the heavy load at the time of injection, it is easy to produce a large 
measurement error by deformation of a load cell 57 and the elongation of a bolt 65. 

(2) In order that the running torque of the ball-thread shaft 59 may act on a load cell 57 
through the ball nut 58, the accuracy of measurement is spoiled. 

(3) A load cell 57 must be made into an annular configuration, and it becomes cost quantity. 
[0005] It is highly precise and this invention aims at offering the injection equipment of the 
injection molding machine which can detect a pressure. Other purposes of this invention are 
offering the injection equipment of the injection molding machine which does not need the 
pressure sensor of special configurations, such as annular. 

[0006] 

[Means for Solving the Problem] In order to attain at least one above-mentioned purpose, 
invention according to claim 1 To two or more tie rods which joined together and were prepared 
in one, the heating cylinder attachment component and fixed plate with which the heating 
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cylinder was attached in the front face The screw attachment component which has a screw is 
supported by the front face free [ migration ] along with a tie rod. A ball-thread shaft makes the 
medial-axis line in agreement with the medial-axis line of the above-mentioned screw in the ball 
nut fixed to the above-mentioned fixed plate, and is screwed on it In the injection equipment of 
the injection molding machine with which the servo motor which this ball-thread shaft is made 
to rotate a ball-thread shaft, and is made to move the above-mentioned screw attachment 
component to it together with a screw along with a tie rod was connected The pusher plate was 
attached in the rear face of the above-mentioned screw attachment component through the 
pressure sensor, and it considered as the configuration which supported the front end section 
of the above-mentioned ball-thread shaft free [ rotation ] to the bearing of this pusher plate. 
[0007] When a ball-thread shaft is rotated in the advance direction with a servo motor, a pusher 
plate presses a screw attachment component through a pressure sensor, a screw is advanced 
together with a screw attachment component, and melting resin is made to iqiect with this 
means. Under the present circumstances, a pressure sensor detects the injection pressure 
compressed between the pusher plate and the screw attachment component. Since the ball- 
thread shaft is supported free [ the rotation to the bearing of a pusher plate ], it does not 
almost have that the turning effort of a bail-thread shaft gets across to a pressure sensor. 
[0008] In the injection equipment of the above-mentioned injection molding machine, it is 
desirable to support a pusher plate free [ migration to a tie rod ] (claim 2). With this 
configuration, a tie rod prevents completely rotation of the pusher plate accompanying rotation 
of a ball nut 

[0009] Moreover, a servo motor can be supported to the auxiliary member attached to the 
pusher plate (claim 3). In this case, a servo motor can be connected with the back end section 
of a ball-thread shaft through coupling (claim 4). Moreover, a servo motor can be supported on 
a screw attachment component or a pusher plate, and it can also consider as the configuration 
which wound the timing belt around the follower pulley attached between the pusher plate and 
the ball nut at the ball-thread shaft, and the driving pulley of the above-mentioned servo motor 
almost (claim 5). 

[0010] Moreover, it is good to support the back end section of a ball-thread shaft free 
[ rotation ] to the bearing of the auxiliary member attached to the pusher plate (claim 6). With 
this configuration, a ball-thread shaft comes to rotate smoothly, without carrying out a 
horizontal deflection. Moreover, it is desirable to combine an auxiliary member with a pusher 
plate by the guide rod inserted in the boss of a fixed plate free [ migration ] at one (claim 7). 
The assembly reinforcement of a pusher plate and an auxiliary member is strengthened with this 
configuration with a fixed plate. 
[0011] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained with 
reference to a drawing. Drawins 1 shows the gestalt of operation of the 1 st of this invention. In 
drawing, a sign 1 is a screw attachment component. A heating cylinder 2 is attached in the 
center of a front face (it is a left-hand side field in drawing) of the screw attachment 
component 1, and the fixed plate 4 is combined with the rear face by one through two or more 
tie rods (drawing 2) 3. 

[0012] The screw attachment component 6 and the pusher plate 7 make tie rods 3 and 3 insert 
a tie rod 3 in each bosses Ga and 7a formed in them, respectively, and are supported. The 
screw attachment component 6 and the pusher plate 7 are movable along with tie rods 3 and 3. 
A screw (injection screw) 9 projects in the front face of the screw attachment component 6, is 
supported free [ rotation ] by the bearing 8 of the screw attachment component 6, and is 
inserted in it free [ an attitude ] at the heating cylinder 2. The motor 1 1 is being fixed to the 
screw attachment component 6 with the bracket 12. A motor 1 1 rotates a screw 9 through the 
timing belt 15 almost wound around the pulley 13 and pulley 14 of a screw 9 V and them. 
[0013] The pusher plate 7 is attached in the plate 20 which the load cell (pressure sensor) 17 
was attached in the center of a rear face of the screw attachment component 6 with the bolt 
18, and was attached in the rear face of a load cell 17 with the bolt 19 with the bolt 21 on both 
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sides of the load cell 1 7 between the screw attachment components 6. 
[0014] Moreover, the plate-like auxiliary member 24 is combined with the rear face of the 
pusher plate 7 by one through two or more guide rods (drawing 2) 23. The guide rod 23 is 
inserted in boss 4a of the fixed plate 4 free [ migration ], and the pusher plate 7 and the 
auxiliary member 24 can move forward and backward to the fixed plate 4. Each bosses 4a, 6a, 
and 7a of the fixed plate 4, the screw attachment component 6, and the pusher plate 7 are 
formed of guide pin bushing, 

[0015] The ball nut 26 makes the flange 26a contact the front face of the fixed plate 4, and is 
fixed in the center of a front face of the fixed plate 4 with a bolt 27, and the front end section 
of the ball-thread shaft 29 is supported by the bearing 28 of the center of a rear face of the 
pusher plate 7 free [ rotation ]. And the ball-thread shaft 29 makes the medial-axis line in 
agreement with the medial-axis line of a screw 9, and is screwed on the ball nut 26. A servo 
motor 30 is fixed to the rear face of the auxiliary member 24, and the output-shaft 30a is 
directly linked by the back end of the ball-thread shaft 29 by coupling 32. 
[0016] Next, the operation of the injection equipment of an injection molding machine 
considered as the above-mentioned configuration is explained If a servo motor 30 is operated 
and the ball-thread shaft 29 is rotated in the advance direction (the hand of cut where the ball- 
thread shaft 29 advances), since the ball-thread shaft 29 will carry out advance migration and 
will push the screw attachment component 6 on the left through the pusher plate 7 and a load 
cell 17 by a diagram to the ball nut 26, a screw 9 moves forward together with the screw 
attachment component 6, and the melting resin in a heating cylinder 2 is injected to the shaping 
cavity of metal mold. Under the present circumstances, a load cell 1 7 is compressed between 
the screw attachment component 6 and the pusher plate 7, and detects an injection pressure. 
[001 7] In the above, since bearing 28 prevents that the turning effort of the ball-thread shaft 29 
gets across to the pusher plate 7 as much as possible, per [ to tie rods 3 and 3 ] piece of the 
pusher plate 7 comes to be mitigated, and it moves smoothly, without the pusher plate 7 
producing a power loss. Moreover, since a tie rod 3 prevents rotation of the pusher plate 7 
completely, the turning effort of the ball-thread shaft 29 does not get across to a load cell 1 7, 
and an injection pressure can be detected with high degree of accuracy. Furthermore, since the 
ball nut 26 receives injection reaction force by flange 26a, a bolt 27 is extended and it does not 
have a bad influence on pressure detection of a load cell 17. Moreover, the fixed plate 4 which 
made the guide rod 23 insert in boss 4a strengthens the assembly reinforcement of the pusher 
plate 7 and the auxiliary member 24, prevents deformation of the direction of a path of a guide 
rod 23, and makes smooth migration of the pusher plate 7 and the auxiliary member 24. 
[0018] In the measuring process after injection process termination, it is well known by 
retreating a screw 9 with the screw attachment component 6 with predetermined back pressure 
to heat knead and carry out melting of the resin ingredient, and to measure to the anterior part 
of a screw 9, rotating a screw 9 with a motor 1 1 . 

[0019] Drawing 2 shows the gestalt of operation of the 2nd of this invention. In this injection 
equipment, the back end section of the ball-thread shaft 29 is supported free [ rotation ] by the 
bearing 35 prepared in the auxiliary member 24, and the servo motor 30 is being fixed to the 
location before a flank of the auxiliary member 24 with the bracket 36. And a timing belt 39 is 
almost wound around the driving pulley 37 of a servo motor 30, and the follower pulley 38 of the 
ball-thread shaft 29, and rotation of a servo motor 30 is transmitted to the ball-thread shaft 29, 

[0020] In the case of this injection equipment, rotation of a servo motor 30 is transmitted to the 
ball-thread shaft 29 through pulleys 37 and 38 and a timing belt 39, and it rotates the ball- 
thread shaft 29. Since other structures and an operation of this injection equipment are the 
same as the injection equipment of drawing 1 r the same sign is given to the same member and 
that explanation is omitted. 

[0021] If it is in this injection equipment, since the both ends of the ball-thread shaft 29 are 
supported by bearing 28 and 35, it rotates smoothly, without carrying out a horizontal deflection. 
Moreover, compared with the injection equipment of drawing 1 R> 1 with which it projected to 
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the auxiliary member 24 in the back, and the servo motor 30 was formed, there is the advantage 
to which the overall length of equipment becomes short Moreover, it is easy to move a screw 9 
by the injection speed which could change the diameter ratio of a driving pulley 37 and the 
follower pulley 38, could change the change gear ratio, and suited the class of resin, the 
configuration of mold goods, etc. 

[0022] Drawing 3 shows the gestalt of operation of the 3rd of this invention. This injection 
equipment supports the back end section of the balKhread shaft 29 of the injection equipment 
of drawing 1 free [ rotation ] to the bearing 35 of the auxiliary member 24 like the injection 
equipment of drawing 2 . Also in this injection equipment, the ball-thread shaft 29 rotates 
smoothly, without carrying out a horizontal deflection. Since other structures and an operation 
are the same as the injection equipment of drawing 1 . the same sign is given to the same 
member and the explanation is omitted. 

[0023] Drawing 4 shows the gestalt of operation of the 4th of this invention, As for the case of 
this injection equipment, injection equipment to the auxiliary member 24 and guide rod 23 of 
drawing 1 are excluded, and the servo motor 30 is being fixed to the pusher plate 7 with the 
bracket 36. And the follower pulley 38 is fixed to a part for Mabe of the point of the balKhread 
shaft 29, i.e., the pusher plate 7 and the ball nut 26, and a timing belt 39 is almost wound around 
this follower pulley 38 and the driving pulley 37 fixed to output-shaft 30a of a servo motor 30. 
[0024] Also in this injection equipment, the ball-thread shaft 29 is rotated through pulleys 37 
and 38 and a timing belt 39 with a servo motor 30. When a part without the auxiliary member 24 
and a guide rod 23 and structure become easy, the overall length of equipment becomes short 
The sense of a servo motor 30 can be made reverse, and interference with a motor 1 1 can be 
avoided, and a servo motor 30 can be fixed to the screw attachment component 6, Since other 
structures and an operation are the same as the injection equipment of drawing 1 , the same 
sign is given to the same member and the explanation is omitted. 

[0025] Drawing 5 shows the gestalt of operation of the 5th of this invention. If it is in this 
injection equipment the pusher plate 7 can stop rotation of the circumference of the medial- 
axis line of the ball-thread shaft 29, and is inserted in crevice 6b of the screw attachment 
component 6 free [ migration to the shaft orientations of the ball-thread shaft 29 ]. Although 
the most general means that stops rotation of the pusher plate 7 to the screw attachment 
component 6 is forming a crevice 6 and the pusher plate 7 in configurations other than a 
perfect circle, it is good by other means. As for this injection equipment, structure becomes 
easy further rather than the injection equipment of drawing 4 . Other structures and an 
operation of the injection equipment of drawing 5 are the same as the injection equipment of 
drawing 4 . 

[0026] The gear of drawing 2 and drawing 4 which consist of pulleys 37 and 38 and the timing 
pulley 39, and drawing 5 can be changed into the gear using transmission members, such as a 
gearing. Moreover, although a guide rod 23 is made to insert in boss 4a of the fixed plate 4 and 
the auxiliary member 24 is combined with the pusher plate 7 at one, a guide rod 23 may not be 
made to insert in boss 4a in drawing 1 thru/or the injection equipment of drawing 3 . Moreover, 
the location or configuration of a bracket 36 are not restricted to the thing of drawing, and are 
arbitrary, Moreover, without making the screw attachment component 6 guide a tie rod 3, 
rotation of the circumference of the medial-axis line of a screw 9 can be stopped to the crevice 
which carried out opening, and it can also insert in the front face of the pusher plate 7 shown at 
the tie rod 3 free [ migration to the shaft orientations of a screw 9 ] in it 
[0027] 

[Effect of the Invention] Since a pressure sensor is not influenced at all of rotation of a ball- 
thread shaft, the elongation of a bolt etc. according to invention according to claim 1 as 
explained above, a pressure is detectable with high degree of accuracy. Therefore, it can 
fabricate good by controlling a injection process with a sufficient precision. Moreover, since the 
pressure sensor of special configurations, such as annular, is not needed, it is advantageous in 
respect of cost 

[0028] In the injection equipment of the above-mentioned injection molding machine, there are 
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a configuration which supported the pusher plate free C migration to a tie rod ], then 
effectiveness that migration of a pusher plate becomes smooth. Moreover, interference of the 
servo motor to the configuration which supported the servo motor to the auxiliary member 
attached to the pusher plate, then other motors, etc. cah be avoided, and a maintenance etc. 
becomes easy. In this case, if a servo motor is connected with the back end section of a ball- 
thread shaft through coupling, a maintenance will become easy further. 
[0029] Moreover, a servo motor is supported on a screw attachment component or a pusher 
plate, and when it considers as the configuration which wound the timing belt around the 
follower pulley attached between the pusher plate and the ball nut at the balhthread shaft, and 
the driving pulley of the above-mentioned servo motor almost the overall length of equipment 
can be shortened. Moreover, if the back end section of a ball-thread shaft is the configuration 
which supported free [ rotation ] to the bearing of the auxiliary member attached to the pusher 
plate, a ball-thread shaft will have a horizontal deflection prevented, and will rotate smoothly. 
Moreover, when an auxiliary member is combined with a pusher plate by the guide rod inserted 
in the boss of a fixed plate free [ migration ] at one, it is effective in the assembly 
reinforcement of a pusher plate and an auxiliary member being strengthened with a fixed plate. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the gestalt of operation of the 1 st of the injection 
equipment of the injection molding machine concerning this invention, 

[Drawing 2] It is the sectional view showing the gestalt of operation of the 2nd of the injection 
equipment of the injection molding machine concerning this invention. 

[Drawing 31 It is the sectional view showing the gestalt of operation of the 3rd of the injection 
equipment of the injection molding machine concerning this invention. 

[Drawing 4] It is the sectional view showing the gestalt of operation of the 4th of the injection 
equipment of the injection molding machine concerning this invention. 

[Drawing 51 It is the sectional view showing the gestalt of operation of the 5th of the injection 

equipment of the injection molding machine concerning this invention. 

fDrawing 61 It is the sectional view of the injection equipment of the conventional injection 

molding machine. 

[Description of Notations] 

1 Heating Cylinder Attachment Component 2 Heating Cylinder 

3 Tie Rod 4 Fixed Plate 

4a Boss 6 Screw attachment component 

7 Pusher Plate 9 Screw 

17 Load Cell (Pressure Sensor) 23 Guide Rod 

24 Auxiliary Member 26 Ball Nut 

26a Range 27 Bolt 

28 35 Bearing 29 Ball-thread shaft 

30 Servo Motor 30a Output Shaft 

32 Coupling 37 Driving Pulley 

38 Follower Pulley 39 Timing Belt 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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fDrawing 61 
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